lllinois Department of Transportation

To: John Fortman Attn: District One”

From: John D. Baranzeli
Subject: -——Pavement-Design--—- "
Date: July 12, 2012 S

FAU Route 1321 (IL 19 — Irving Park Road)
Section 32 WRS-5 ‘

Du Page County

At York Road

We have rewewed the pavement design for the above captioned section submitted to

.. BDE on May 24, 2012, The intersection is considered “high stress” because MU ADT >

© 200 vehicles. The life cycle cost analysis favored the ngld de5|gn by over 10% The
approved pavement design is as follows

IL 19 Irving Park Road [New Construction]

10.25 inches of jointed PCC pavement with tied PCC curb & gutter
12 inches of Aggregate Subgrade Improvement -

Geotechnical Fabric

IL 19 — Irving Park Road [Wideningd]

13 inches of Composite Pavement with tied PCC curb & gutter
1.75 inches of Polymerized HMA Surface Course Mix “F”, NSO
2.25 inches of Polymerized HMA Binder Course IL 19.0, N0
9 inches of PCC Base Course

12 inches of Aggregate Subgrade Improvement

Geotechnical Fabric

IL 19 — Irving Park Road [Existing Pavement Resurfécnnql
Cold Milling of Existing HMA Pavement, 4 inches minimum
4 inches HMA Resurfacing

1.75 inches of Polymerized HMA Surface Course Mix “F",~N90
2.25 inches of Polymerized HMA Binder Course IL 19.0, NSO

York Road [New Constructlon]
10.25 inches of jointed PCC pavement w1th tied PCC curb & gutter

——t1Zinchesof Aggregate Subgrade improvenert




York Road [Widening — South of Reconstruction]
13.25 inches of Composite Pavement with tied PCC curb & gutter
1.75 inches of Polymerized HMA Surface Course Mix “F”, N9Q
2.25 inchés of Polymerized HMA Binder Course IL 19.0, N90 |
. 9.25 inches of PCC Base Course
12 inches of Aggregate Subgrade lmprovement

York Road Widening — North of Reconstruction]
T2.25'Inches of Composite Pavement with tied PCC curb & gutter

-1.75 inches of Polymerized HMA Surface Course Mix “F”, NSO
2.25 inches of Polymerized HMA-Binder Course IL 19.0; N90

8.25 inches of PCC Base Course : .
12 inches of Aggregate Subgrade Improvement '

York Road [Existing Pavement Resurfacing]
Cold Milling of Existing HMA Pavement 4 mches minimum

- 4 inches HMA Resurfacing
1.75 inches of Polymerized HMA Surface Course Mix “F”, N90

2.25-inches of Polymerized HMA Binder Course 1L 19.0, N9O

f you have any questions, please contact Paul Niedernhofer at (217) 524-1651. .




\ linois Department of 'ﬁ'anéportation

Memorandum
To: Catherine Kibble Atin:  Serin Keller
From: . Jose Dominguez ‘By: Melchor Mangoba/Jenpai Chang
Subject ~  Pavement Analysis*

Date: © July13,2012

“*Route: FAU 1321 (IL 19 {Irving Park Road)) .- Section: 32 WRS-5
Limits: at York Road County: DuPage
Contract No.: 60B42 ~ Job No.: D-91-332-06

Letting: 08CY12

We have recelved our approved pavement design for the above captioned location
in a July 12", 2012 memo from our Central Office. Please note that the total
pavement area for reconstruction exceeds 4 750 Square Yards. The improvement
involves the following scope of work:

a.) Pavement ‘reconstruction of ‘approximately 4,700 square yards, pavement
widening and of approximately 844 square yards and resurfacing of IL 18 (Irving
Park Road}) at York Road from the Bensenville Ditch to just passed Garden Avenue.

b.) Pavement reconstruction of approximately 6,400 square yards, widening of
approximately 1,700 square yards and resurfacing of York Road from just west of

Roosevelt Avenue {o just west of Gateway Road.

. A 20 year pavement analysis was performed for the pavement reconstruction and
widening of IL 19 (Irving Park Road). We recommend a mechanistic-rigid pavement
design for the pavement reconstructlon and full depth HMA pavement for the
pavement widening. The intersection of IL 19 and York Road is considered “high
stress” as the design lane MU ADT exceeds 200 vehicles at the stop controlled
intérsection. District 1 recommends rigid pavement at “High Stress” intersections to
be built at a minimum 150 ft back from the location of the stop bar. The

recommended pavement is:

a.) IL 19 (Irving Park Road)

Pavement Reconstruction

Tied PCC Curb and Gutter
10 % PCC Pavement (Jointed) ’ :
12" Aggregate Subgrade Improvement
Geotechnical Fabric

The life cycle cost analysis favors PCC pavement by 11%.




Catherine Kibble/Serin Keller
July 13, 2012 .
Page 2

* A segmental pavement analysis was pedoﬁned for the pavement widening on IL 19
(Irving Park Réad). We recommend using a composite pavement desigh maiching
into the exnstmg pavement

PavementW|den1ng
Tied PCC Curb and Gutter
13" Composite Pavement
1 34" Polymerized HMA Surface Cotirse, Mix “F”, N90 2

2 %4* Polymerized HMA Binder Gourse, IL-19.0, N90 3
9" PCC Base Course *
12" Aggregate Subgrade Improvement
‘Geotechnical Fabric

Existing Pavement Resurfacing- T
Cold Milling of Existing HMA Pavement : .
4” Minirhum more, if necessary :
4 HMA Resurfacmg
1 %" Polymerized HMA Surface Course, Mix “F”, N90 2
2 %" Polymerized HMA Binder Course, IL-19.0, N90 3

A 20 year pavement ana!ysis was performed for the pavement reconstruction and
widening of York Road. ‘We, recommend a mechanistic-rigid pavement design for
the pavement reconstruction and fill depth HMA pavement for the pavement
widening. The intersection of IL 1 9 and York Road is considered “high stress” as
the design lane MU ADT exceeds 200 vehicles at the stop ‘controlled: mtersechon

The recommended pavement is:

b.) York Road*‘.

Pavement Reconstruction
Tied PCC Curb and Gutter
10 %" PCC Pavement (Jointed)
12" Aggregate Subgrade Improvement

~ Thelife cycle cost analysis favors PCC pavement by 11.2%.

A segmental pavement anaIySls was performed for the pavement widening ‘on York
Road. We recommend using a composite pavement design matching into the

existing pavement south of the reconstruction and an HMA (full depth) maiching the
existing pavement north of the reconstruction. A 4 inch resurfacing will be used for

both sections.

Pavement Wldemng (south of reconstructlon)
Tied PCC Curb and Gutter

13 %" Composite Pavement
1 %" Polymerized HMA Surface Course, Mix “F”, N9Q 2

2 %" Polymerized HMA Binder Course, L-19.0, N9 3
9 %" PCC Base Course ° ‘ .
127 Aggregate Subgrade !mprovement




Catherine Kibbfe/Serin Keller
July 13,2012
Page 3

Pavement Widening (north of reconstructlon)
PCC Curb and Gutter
17" HMA (Fult Depth) Pavement
1% Polymerized HMA Surface Course, Mix “F’; N9Q 2
2 %" Polymerized HIMA Binder Courseé 1L-19.0, Ng0o 2
13" HMA Binder Course, [L-19.0, N90
12" Aggregate Subgrade Improvement

EXIstmg Pavement Resurfacing
Cold Milling of Existing HMA Pavement
4" Minimum more, if necessary

4 HMA Resurfacmg o
1 %" Polymerized HMA Surface Course, Mix ‘F, N90 2
2 4" Polymerized HMA Binder Course, IL-19.0, N90 3

1.Desuqner l_\_loie 1: To be pald as pay item #42000506 - “PORTLAND CEMENT
CONCRETE PAVEMENT 10 %" (JO]NTED)” paid in square yards.

2 Designer Note 2: To be paid as pay item #40603595 - “POLYMERIZED HOT-MIX
ASPHALT SURFACE COURSE, MIX "F", N90"; paid in tons.

% Designer Note 3: To be paid as pay item #40603240 - “POLYMERIZED HOT-MIX
ASPHALT BINDER COURSE, IL-19.0 N90”, paid in tons.

4 Designer Note 4: To be paid as pay item #35300400 - “PORTLAND CEMENT
CONCRETE BASE COURSE, 9”, paid in square yards.

5 Designer Note 5: To be paid as pay item #35300405 - “PORTLAND CEMENT
CONCRETE BASE COURSE, 9 %", paid in square yards.

% Designer Note 6: To be paid as pay item #35501336 - “HOT-MIX ASPHALT
BASE COURSE, 13" 7, paid for in square yards.

* York Road is subject to local jurisdiction concurrence. The work south of IL 19
(Irving Park Road) is subject o Village of Bensenville. The pavement design north
of IL 19 (rving Park Road) is per the request of DuPage County. York Road is a
“High Stress” intersection since the design lane MU ADT exceeds 200 vehicles.
District 1 recommends rigid pavement. However, if the municipality elects to use
HMA, we recommend using Mix “F” NOO at “ngh Stress” intersections. Either
selection is preferred to be built at a 'minimum 150 ft back from the location of the

stop bar

If you have any questions or need additional information, please contact
Jenpai Chang, Acting Pavement Design Engineer, at (847)705-4432.

'4 . v
By;k’p& A . j)w
JoseA. Dominguez, P.E.)

Project Support Engine




\ lllinois Department of Transportation

Memorandum
To: John D. Baranzelli, PE Attn: Paul R. Niedernhofer

From: Diane O'Keefe By: Jose Dominguez
- Subject: Pavement Analysis*

Date: March 21, 2012

*Route: FAU 1321 (IL. 19 (Irving Park Road)) Section: 32 WRS-5
Limits: at York Road County: DuPage
Contract No.: 60B42 Job No.: D-91-332-06

Letting: 08CY12

We are submitting the pavement analysis for the above captioned location for your
. review and approval. Please note that the total pavement area for reconstruction exceeds
4,750 Square Yards. The improvement involves the following scope of work:

a,) Pavement reconstruction of approximately 4,700 square yards, pavement widening
and of approximately 944 square yards and resurfacing of IL 19 (Irving Park Road) at
York Road from the Bensenville Ditch to just passed Garden Avenue.

b.) Pavement reconstruction of apbroximately 6,400 square yards, widening of
approximately 1,700 square yards and resurfacing of York Road from just west of
Roosevelt Avenue to just west of Gateway Road.

A 20 year pavement analysis was performed for the pavement reconstruction and
widening of IL 19 (Irving Park Road). We recommend a mechanistic-rigid pavement
design for the pavement reconstruction and full depth HMA pavement for the pavement
widening. The intersection of IL 19 and York Road is considered “high stress” as the
design lane MU ADT exceeds 200 vehicles at the stop controlled intersection. The
recommended pavement is:

a,)_IL 19 (Irving Park Road)

Pavement Reconstruction

Tied PCC Curb and Gutter
10 ¥4 PCC Pavement (Jointed)
12” Aggregate Subgrade Improvement
Geotechnical Fabric 5

The life cycle cost analysis favors PCC pavement by 11%.




" John D. Baranzelli, PE
March 21, 2012
Page 2

A segmental pavement analysis was performed for the pavement widening on IL 19
(Irving Park Road). We recommend using a composite pavement design matching into
the existing pavement.

Pavement Widening
Tied PCC Curb and Gutter
13” Composite Pavement
1 3%” Polymerized HMA Surface Course, Mix F N9O
2 %" Polymerized HMA Binder Course, IL-19.0, N90
9” PCC Base Course ,
.12” Aggregate Subgrade Improvement
Geotechnical Fabric -

Existing Pavement Resurfacing
Cold Milling of Existing HMA Pavement
4” Minimum more, if necessary
4” HMA Resurfacing
1 34" Polymerized HMA Surface Course, Mix “F”, N90
2 ¥ Polymerized HMA Binder Course, IL-19.0, N90

A 20 year pavement analysis was performed for the pavement reconstruction and

widening of York Road. We, recommend a mechanistic-rigid pavement design for the
pavement reconstruction and full depth HMA pavement for the pavement widening.
The intersection of IL 19 and York Road is considered “high stress” as the design lane
MU ADT exceeds 200 vehicles at the stop controlled intersection. The recommended
pavement is:

b.) York Road*

Pavement Reconstruction
Tied PCC Curb and Gutter
10 % PCC Pavement (Jointed)
12” Aggregate Subgrade Improvement

The life cycle cost analysis favors PCC pavement by 11.2%.

A segmental pavement analysis was performed for the pavement widening on York
Road. We recommend using a composite pavement design matching into the existing
pavement south of the reconstruction and an HMA (full depth) matching the existing
pavement north of the reconstruction. A 4 inch resurfacing will be used for both
sections.

Pavement Widening (south of reconstruction)
Tied PCC Curb and Gutter
13 14” Composite Pavement
1 34” Polymerized HMA Surface Course, Mix “F”, N90
2 ¥ Polymerized HMA Binder Course, IL-19.0, N90
9 14” PCC Base Course
12” Aggregate Subgrade Improvement




John D. Baranzelli, PE
March 21, 2012
Page 3

Pavement Widening (north of reconstruchon)
PCC Curb and Gutter
12 14" HMA (Full Depth) Pavement
1 34” Polymerized HMA Surface Course, Mix “F”, N90
2 " Polymerized HMA Binder Course, IL-19.0, N90
8 %4” PCC Base Course '
12” Aggregate Subgrade Improvement

Existing Pavement Resurfacing
Cold Milling of Existing HMA Pavement
4” Minimum more, if necessary

4” HMA Resurfacing
134” Polymerized HMA Surface Course, Mix “F”, N90
2 4” Polymerized HMA Binder Course, IL-19.0, N90

*Designer Note 1: York Road is subject to local jurisdiction concurrence. The
work south of IL 19 (Irving Park Road) is subject to Village of Bensenville. The
work north of IL 19 (Irving Park Road) is subject to DuPage County.

If you have any questions or need additional information, please contact
Mr. Tom Matousek at (847)705-4255.

By:
Jose A. Dominguez, P.E.
Project Support Engineer




lllinois Department of Transportation

To: Diane M. O'Keefe Attn: District One

From: Scott E. Stitt Wbﬁ( :- D B £ E v B
Subject: - Pavement Design - R »

Date: - -~ - January7,2011 | RN 2 g

DIST o N
. ONE..
FAP Route 345 (Irving Park Road) DES! GN
Cook/Du Page Counties
From east of York Road to east of Taft Road

We have reviéwed the pavement'sélection for the above captioned section,
which was submitted January 7, 2010. Due {o the high humber of MU's and

construction being provided by the City of Chlcago a rigid pavement design will
be utilized.

The approved pavement design for is as follows:

IL 19 (Irving Park Road)

10.25 inches of jointed PCC pavement with tied PCC curb & gutter
12 Inches aggregate subgrade

Taft Road (North

10.25 inches of jointed PCC pavement with tied PCC curb & gutter
12 inches aggregate subgrade

" Taft Road (South)

10.25 inches of jointed PCC pavement with tied PCC curb & gutter
12 inches aggregate subgrade-

If you have any questlons please contact Paul Nledernhofer at (217) 524-

o

7}

N4

Info | Act
7

DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
Init
{_@ /

Qity. Comptiance

Maintenance
Assi. Dpty. Sec.
Region 1 Claims

i Traffic

Programming
Elect. Oper.

Public Info

Local Roads
Engr. Oper.

Construction
Materials
Land Acg

EEO '
Engr. Prog. Dev.

Design
To!
To:

District One

Dist. Engr.

Asst to the D,E.

Engr. Proj. Imp.
. Administration




IDOT MECHANISTIC PAVEMENT DESIGN

TF ohh_
Printed: 08/30/2012

PROJECT AND TRAFFIC INPUTS

Comments:

#of Lanes =

(Enter Data in Gray éhaded Cells)

Structural Design Traffic
Minimum Aclual Actual %of % of ADT in
Road Class: I ADT ADT Total ADT Design Lane
PV = 0 30,798 87.0% P= 32%
Subgrade Support Rating (SSR): SU= 250 2,832 S= 45%
Construction Year: § MU = 750 1,770 M= 45%
Design Period (DP) = years Struct. Design ADT =1__ 35,400 (2022)
. TRAFFIC FACTOR CALCULATION
FLEXIBLE PAVEMENT ' : "RIGID PAVEMENT
Cpv = 0.15 Cpv= 0.15
‘Csu= 1325 "Csu=  143.81
Cmu= 48253 Cmu=  696.42
TF flexible (Actual) = 11.09 (Actual ADT) TF rigid (Actual) = 1479  (Actual ADT)
TF flexible (Min) = 3.56 (Min ADT Fig. 54-2.C) TF rigid (Min) = 5.02 (Min ADT Fig. 54-2.C)

NEW CONSTRUCTION / RECONSTRUCTION PAVEMENT DESIGN CALCULATIONS

Full-Depth HMA Pavement °

JPC Pavement

Use TF rigid =
‘Edge Support =

CRC Pavement

Use TF flexible =
PG Grade Lower Binder Lifts (Fig. 53-4.R) .
- HMA Mixture Temp. deg. F (Fig. 54-5.C)
Design HMA Mixture Modulus (Eyya) = 720 ksi (Fig. 54-5.D)
Design HMA Strain (gxma) = 60 (Fig. 54-5.E)
Full Depth HMA Design Thickness = in. (Fig. 54-5.F)

Limiting Strain Criterion Thickness = in. (Fig. 54-5.1)

Use TF rigid =

RECONSTRUCTION ONLY (SUPPLEMENTAL) PAVEMENT DESIGN CALCULATIONS

HMA Overlay of Rubblized PCC

Unbonded Concrete Overlay

Use TF fiexible =
District =

11.09

Review 54-4.03 for limitations and
special considerations.

CONTACT BMPR FOR ASSISTANCE

DESIGN TABLES FROM BDE MANUAL CHAPTER 54 - PAVEMENT DESIGN

Class Il Roads Class |ll Roads Class IV Roads
2 lanes with ADT > 2000 2 Lanes 2 Lanes
One way Street with ADT <= 3500 (ADT 750 -2000) (ADT < 750)
Min. Str, Design Traffic (Fig 54-2.C) Class Table for
Facility Type PV SU One-Way Streets
Interstate or Supplemental Fﬁeway 0 E'TOQ ADT Class
Other Marked State Roiite ). 0’ 0- 3500 1l
Unmarked State Route No Min No Min >3501 I
Traffic Factor ESAL Coefficients Class Table for
Rigid (F1g. 54-4.C) Flexible (Fig. 54-5.8) | 20r 3 lanes
Csu cmu Csu Cmu (not future 4 lane &
(114381 42 132, not one-way street)
135.78 ADT Class
129.58 0-749 I\
129.58 750 - 20000 Il
>2000 Il

Design Lane Distribution Factors For Structural Design Traffic (Fig. 54-2.B)

Rural Urban
Number of Lanes P S M P S M
1 Lane Ramp 100% 100% 100% 100% 100% 100%
20r3 50% 50% 850% 50% 50%

L182%,
20%

6 or more




MECHANISTIC PAVEMENT DESIGN

Date 21—1\'4.ar-12' Route 11.19 @ York Rd
pisiy ‘ Section 32 WRS-5

Calcs by:
~ Checked by: o DuPage . County
" Class oads and Streets c Location . YorkRd
Urban X Rural

Limits of Analysis Station| 80 to Station .
' - Length 878 Feet 017 Miles
Structural Design Traffic Percent of S.D.T. in Design Lane
PVv= 30798 ' P= 87.00%
SU= 2832 _ S= '8.00%
MU= 1770 U= " 5.00%

MINIMUM SUBGRADE SUPPORT RATING - "POOR"

Flexible Pavement Design Actual TFp=  11.09 Minimum TFz=  3.56
Selected Design AC Typey
Design E,c!
AC Thickness;
Rigid Pavement Design Actual TFp= 1479  Minimum TFz= 502
Extended Lane
15' Panel PCC Thickness for:
' Tied Shoulder
Untied Shoulder

Figure 5.05




" Date: 21-Mar-12

RIGID PAVEMENT

Quantities by SJP Checked by: Section 32 -
Unit Prices b; T Checked by: L DuPage County
Netlength 878 LinFt= 017 Miles '
Number Lanes 4 Urban X Rural
ITEMIZED CONSTRUCTION COST
: nit
Quantity - Units = Item , e Cost
- 4683 ~ Sq.Yds. 10Inch Jointed PCC - -~ @ 39.02 -
4975 Sq.Yds. 4-Inch (Stabilized/Granular Subbase) @ $16.00 .
1] Sq. Yds. , PCC Shoulder @ §0.00
Lin. Ft.  Pipe Underdrains @ '
0 Subbase Gran. Mat,, Type C @ $0.00
1,756 Lin.Ft.  100% Shoulder Joint Seal @ 2.00

Total Cost of Original Pavement Construction

ITEMIZED MAINTENANCE AND REHABILITATION ACTIVITY COST

REHABILITATION ACTIVITY 1 - YEAR 10

5 Sqg. Yds.

| 0.1% Full Depth PCC Pavement Patching @

130.00

Total Cost of Rehabilitation Activity 1

Figure 5.05a(1)

Sheet 1 of 5

Route IL19 @ YorkRd
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$0

$0
3,512

>

[y

$265,843

$650
$650




REHABILITATION ACTIVITY 2 - YEAR 15

9 Sg.Yds.

REHABILITATION ACTIVITY 3 - YEAR 20

94 Sq. Yds.
0 Sq. Yds.

1756 Lin. Ft.

2634 Lin. Ft.

Sheet 2 of 5

RIGID PAVEMENT (Cont.)
Route IL19 @ York Rd
. Section - 32WRS-5
DuPage County
, ' Unit Cost Total Cost
0.2% Full Depth PCC Pavement Patching @ $130.00 $1,170
Total Cost of Rehabilitation Activity 2~ $1.170
. Unit Cost Total Cost
29% Full Depth PCC Pavement Patching @ 0.00 $12,220
0.5% Full Depth PCC Pavement Patching @ $85.00 $0
100% Longitudunal/ Shoulder joint @ $1.00 1,756
Routing & Sealing
100% Centerline Joint @ 1.00 2,634
Routing & Sealing
Total Cost of Rehabilitation Activity 3~ $16.610

FIGURE 5.05a(2)




" Sheet3 of 5
" RIGID PAVEMENT (Cont.) -
Route IL 19 @ York Rd

Section 32 WRS-5
DuPage County

REHABILITATION ACTIVITY34 -YEAR 25
UnitCost Total Cost

140 Sqg. Yds. 3.0% Full Depth PCC Pavement Patching @ $130.00 $18,200

g_sq. Yds. 1.0% Full Depth PCC Pavement Patching @  $85.00 $0
 Total Cost of Rehabilitation Activity 4 $18200

REHABILITATION ACTIVITY 5 - YEAR 30 ’ :
Unit Cost Total Cost

187 Sq. Yds. 3.0% Full Depth PCC Pavement Patching @ $85.00 $0
0 Sg. Yds. 1.09% Full Depth PCC Pavement Patching @ $11.85 $55494
4,683 Sg. Yds. Policy HMA Qverlay - Pavement @ $11.85 55,494
0 Sq.Yds. Policy HMA Overlay - Shoulder @ 11.85 $0

~ Total Cost of Rehabilitation Activity 5~ $7 9,804

REHABILITATION ACTIVITY 6 - YEAR 35 -
st . Total Cost

. Unit Co

1,756 Lin. Ft. 100% Longitudinal Shoulder Joint @ $1.00 $1,756
Routing & Sealing

2634 Lin. Ft. 100% Centerline Joint @ $1.00 $2.634
Routing & Sealing -

1,756 Lin. Ft. 50% Random Crack . @ $1.00 $1.756
Routing & Sealing - Assume 100ft/station ’

© 1,124 Lin. Ft. 40% Reflective Transverse Crack @ $1.00 $1,124
Routing & Sealing
5 Sq.Yds. 0.1% Partial-Depth Pavement Patching 130.00 $650Q

(Mill & Fill Surface-Interstates; Mill & Fill 2.5in. Non-Interstates)

Total Cost of Rehabilitation Activity 6~ $7.920

Figure 5.05a(3)
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RIGID PAVEMENT (Cont.)
Route IL 19 @ York Rd -
‘Section E 32 WRS-5

DuPage County

REHABILITATION ACTIVITY 7 - YEAR 40
' Unit Cost Total Cost

23Sg.Yds.  0.5% Full Depth PCC Pavement Patching ~ @  $130.00 - $2,990

-23.Sq. Yds. 0.5% Partial Depth Pavement Patching " @ $130.00 2,990 .
S _ (Mill & Fill Surface-Interstates; Mill & Fill 2.5in. Non—Interstates) L
. 1,686 Lin. Ft. 60% Reflective Transverse Crack @ $1.00 ° $L686
Routing & Sealing - )

1.756 Lin. Ft. 50% Random Crack @ $1.00 $1,756
~ Routing & Sealing - Assume 100ft/stat10n '

1,756 Lin. Ft.- 100% Longitudunal/ Shoulder Joint @  $1.00 $1,756
_ Routing & Sealing .

2,634 Lin. Ft. 100% Centerline Joint @ $1.00 - $2.634

Routing & Sealing .
. Total Cost of Rehabilitation Activity 7 -$13,812
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RIGID PAVEMENT (Cont.)
Route 1L19 @ York Rd
. Section 32 WRS-5
DuPage County
ANNUAL COST DETERMINATION ,
Present Worth Calculation:
~ Total Cost of Original Pavement Construction 265,843
Present Worth of Rehab ActiVity 1 x0.7441 = $484
Present Worth of Rehab Activity 2 x0.6419 = $751

x0.5537 = $9.197
x 04776 = $8.692
x0.4120 = $32,879
x0.3554 = $2.815

Present Worth of Rehab Activity 3
Present Worth of Rehab Activity 4
- Present Worth of Rehab Activity 5
Present Worth of Rehab Activity 6

NER i R
:)’\oooox"‘
SEERE
SRS TN =

Present Worth of Rehab Activity 7 13,812 x 0.3066 = $4.,235

Total Life Cycle Cost (Present Worth}) $59.053
Annual Cost Per Mile Calculation
Total PW  xCRF,/ Length : " = Annual Cost / Year-Mile

$59.053 x0.04079/ 017 Mi $77.956 per Yr.-Mi.
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FLEXIBLE PAVEMENT
Date: 21-Mar-12 Route IL 19 @ York Rd
Quantities by SIP Checked by: Section 32 WRS-5
_ Unit Pricesb; ™ Checked by: : DuPage County
" NetLength .878 Lin.Ft.= 017 Miles :
Number Lanes .4 Urban X Rural
Single Lane Paving X Dual Lane Paving
ITEMIZED CONSTRUCTION COST o
, o Unit Total
Quantity ~ Units  Item Cost Cost
4,683 Sq.Yds. ClassISurface Course @ 11.85 55,494
4,683 Sq.Yds. ClassIBinder Course @ $29.98 140,396
0 Sq.Yds. Stabilized Shoulders @ $0.00 - $0
Lin. Ft.  Pipe Underdrains @ '
0 Subbase Gran, Matl., Type C @ $0.00 $0
4,683 Sq.Yds. PolyBinder @ ' $10.97 51,373
Total Cost of Original Pavement Construction $247.263
ITEMIZED MAINTENANCE AND REHABILITATION ACTIVITY COST
REHABILITATION ACTIVITY 1- YEARS Unit Total
‘ ‘ Cost Cost
483 Lin.Ft.© 50% Random/Thermal Cracking& - - @ 1.00 - $483
Sealing (Assume 110ft/station)
1756 Lin.Ft. 100% Longitudinal Shoulder Joint @ 1.00 $1.756
Routing & Sealing
2634 Lin.Ft. 100% Centerline Joint Rounting & Sealing @ $1.00 32,634
5 Sq.Yds. 0.1% Partial-Depth Pavement Patching @ $90.00 $450
Mill & Fill Surface
Total Cost of Rehabilitation Activity 1~ $5.323
FIGURE 5.05b(1)
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REHABILITATION ACTIVITY 2 - YEAR 10
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REHABILITATION ACTIVITY 3 . YEAR 15

w v

Sq. Yds.

Lin. Ft.
Lin. Ft.

Lin. Ft.

Sq. Yds.
Sq. Yds.

- Sq. Yds.

' 50% Random/ Thermal Crack Routing @

Sheet2 of 5
FLEXIBLE PAVEMENT (Cont.}

Route L 19 @ York Rd
Section 32 WRS-5

DuPage County

0.5% Partial-depth HMA Pavement @
Patching - Mill & Fill Surface. = -

& Sealing (Assume 110ft/station)

100% Longitudinal Shoulder Joint @ $1.00 $1,756
Routing & Sealing '
100% Centerline Joint Rounting & Sealing @ 1.00 $2.634
Total Cost of Rehabilitation Activity 2 $6,943
Unit Total
. Cost Cost
2.00in. Milling - Pavement & Shoulder @ $1.75 $8,195
1.0% Partial-depth Pavement Patching @ $90.00  $4.230
(Mill & Fill Addition 2.00in.)
2.00in. HMA Overlay Pavement & @ $105.80 $55.441
Shoulder '
Total Cost of Rehabilitation Activity 3  $67.866

FIGURE 5.05b(2)
41




. Sheet3 of 5

FLEXIBLE PAVEMENT (Cont.)
Route IL19 @ York Rd
Section 2 WRS-5
DuPage County
Unit Total
REHABILITATION ACTIVITY 4 - YEAR 20 Cost Cost
1756 . Lin.Ft. 100% Longitudinal Shoulder Joint @ $1.00 $1,756
. . Routing & Sealing )

2634 Lin.Ft. 100% Centerline Joint Rounting & Sealing @ $1.00  $2.634

483 Lin.Ft. 50% Random/ Thermal Crack Routing - @ $1.00  $483
& Sealing (Assume 110ft/station) .

5 Sq.Yds. 0.1% Partial-Depth HMA Pavement @ $90.00 $450

Patching (Mill & Fill Surface)

Ine]

3

Total Cost of Rehabilitation Activity 4 5.323
Hnit Total
REHABILITATION ACTIVITY 5 - YEAR 25 Cost Cost
1756 Lin.Ft.  100% Longitudinal Shoulder Joint @ $1.00

Routing & Sealing
2634 Lin.Ft.  100% Centerline Joint Rounting & Sealing @ $1.00
83 Lin.Ft. 50% Random/ Thermal Crack Routing @ $1.00
& Sealing {Assume 110ft/station) :
23 Sq.Yds. 0.5% Partial-Depth Pavement Patching @ $90.00 2.07

DD
oy

'l <R o [y
s e BHR R

(Mill & Fill Surface)
Total Cost of Rehabilitation Activity 5
Unit
REHABILITATION ACTIVITY 6 - YEAR 30 ' . Cost

4,683 Sq.Yds. 2.00in. Milling (Pavement only-Std Design @ $1.75 - $8,195
: Pavement & Shoulder-Limiting Strain Criteria Design) -
94 Sq.Yds. 2.0% Partial-Depth HMA Pavement @  $90.00 $8,460
Patching (Mill & Fill Additional 2.00in. All Designs)
0 Sg.Yds. 1.0% Full-Depth HMA Shoulder Patching @ $90.00 $0
(Mill & Fill Surface-Standard Design
Mill & Fill Additional 2.00in.-Limiting Strain Criteria Design)

983 Tons HMA Overlay Pvmt (3.75in. - Std Design @ $105.80 $104,005
. 2.00in.-Limiting Strain Criterion Design)
0 Tons HMA Overlay Shoulder (1.75in. - Standard @ $105.80 $0

Design; 2.00in.-Limiting Strain Criterion Design)
Total Cost of Rehabilitation Activity 6 $120,660

FIGURE 5.05b(3)
52




Sheet 4 of 5
FLEXIBLE PAVEMENT (Cont.)

Route IL19 @ York Rd
Section 32 WRS-5

" DuPage County

[

ota

E‘.
=}
=

REHABILITATION ACTIVITY 7 - YEAR 35 ‘

Cost * Cost
1756 Lin.Ft. 100% Longitudinal Shoulder-Joint @ $1.00 $1,756
o Routing & Sealing~ - - : ,
2634 Lin.Ft. 100% Centerline Joint Rounting & Sealing @  $1.00 $2,634
483 Lin.Ft. 50% Random/ Thermal Crack Routing @ $1.00  $483
- & Sealing (Assume 110ft/station) .
5 Sq.Yds. 0.1% Partial-Depth HMA Pavement @ $90.00 $450
Patching (Mill & Fill Surface)
Total Cost of Rehabilitation Activity 7 5,323
REHABILITATION ACTIVITY 8 - YEAR 40 Unit Total
1756 Lin.Ft. 100% Longitudinal Shoulder Joint @ 1.00 1,756

Rouiting & Sealing
2634 Lin.Ft. 100% Centerline Joint Rounting & Sealing @ - $1.00 $2,634
(Single Lane and Dual Lane Paving) S
83 Lin.Ft. 50% Random/ Thermal Crack Routing - @ 1.00 483
& Sealing (Assume 110ft/station)
23  Sq.Yds. 0.5% Partial-Depth Pavement Patching @ $90.00 $2,070

(Mill & Fill Surface)
Total Cost of Rehabilitation Activity 8~ $6,943

Figure 5.05b(4) - continued




-. Present Worth Calculation:

. Sheet5of5
FLEXIBLE PAVEMENT (Cont.)

Route IL19 @ York Rd
Section 32 WRS-5

~ DuPage County

- ANNUAL COST DETERMINATION

Total Cost of Original Pavement Construction - $247,263
Present Worth of Rehab Activity1l = $5.323 - x0.7441= $4.592
Present Worth of Rehab Activity 2 $6,943 x0.6419 = $5.166
Present Worth of Rehab Activity 3 $67,866 x 0.5537 = $43,563
Present Worth of Rehab Activity 4 $5,323 x0.4776 = $2.947
Present Worth of Rehab Activity 5 $6,943 %x0.4120 = $3.316
Present Worth of Rehab Activity 6~ $120,660 x0.3554 = $49,712
Present Worth of Rehab Activity 7 $5,323 x0.3066 = $1.892
Present Worth of Rehab Activity 8 . $6,943 x03066=  $2.129

Total Life Cycle Cost (Present Worth) $113.317

Annual Cost Per Mile Calculation

* TotalPW xCRF,/ Length = Annual Cost / Year-Mile
$113317 x0.04079/ 017 Mi $86,518 perYr-Mi. .

[MATERIAL TYPE/PERCENTAGE _ PCC_____ 10.98%]
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SE. FOR TR anLY

MECHANISTIC PAVEMENT DESIGN - - , Date: 2/10112

... Spreadsheet by Uehle - Rev. 11/02
INPUT  (Enter Data in Gray Shaded Cells)
o reremem ety

Section:
County:

Facillty Type ek
# of Lanes .
Structural Design Traffic
Minimum Actual Actual %of % of ADT in
Road CIa'ss: b ADT ADT | Total ADT Design Lane
PV= 0 30,798 | 87.0% . P=_ 32% '
Subgrade Support Rating (3SR): su= 750 - | 2832 b ofooe S=  45%
Construction Year: & . MU = - 750 1,770 = M= 45%
years Struct. Design ADT =| 35400 (2022)

Design Period (DP) = 2506
FLEXIBLE & RIGID PAVEMENT CALCULATIONS AND ADDITIONAL INPUT

Flexible Pavement Rigid Pavement
Cpv= 0.15 Cpv=  0.15
Csu= 133 Csu= 144

Cmu= 483 Cmu= 6898

TF rigid (Actual)= 1479 (Actual ADT)
TF rigid (Min)=  5.02  (Min ADT Fig 54-2C)
Use TF rigid = .

TE flexible (Actual)l=  ¥4.09  (Actual ADT)
TF flexible (Miny)=  3.56  (Min ADT Fig 54-2C)
Use TF flexible=  11.09 . .

Shoulder or C. &G

AC Type
AC Mixture Tempurature =55 “deg. F (Figure 54-5C)
Design AC Mixture Modulus (Eac)= 550 ksi (Figure 54-5D)
Design Asphalt concrete Mlcrostram = (F gure 54—55 '
e A,S_ﬂ 2 RG] = f
DES!GN TABLES FROM BD&E PAVEMENT DESIGN CH. 54 AND PAVEMENT DESIGN MANUAL
Class [I Roads Class Il Roads Class IV Roads
S lanes with ADT > 2000 2 Lanes ) 2 Lanes
One way Street with ADT <= 3500 (ADT 750 -2000) (ADT < 750)
Min. Str. Design Traffic (Fig 54-2C) ) o Class Table for
i Facility Type PV Sy MU One-Way Streets
Interstate or Supplemental Freeway g 500 1600 | - ADT Class
5 2 TR ki SR q 0- 3500 i
Unmarked State Route No Min f No Min No Min 1 >3501 . i
Traffic Factor ESAL Coefficients Class Table for
Rigid (Fig. 54-4C) Flexible (Fig. 54-5B) 2 or 3lanes
' (not future 4 fane &
b vt vk mel of SR OO R TR e, not one-way sireet)
| i35.78 567.21 112.06 385.44 ADT - Class
| 129.58 562.47 106.14 384.35 0-749 A%
IV(ADT>400) 127.78 565.90 - 109.14 384.35 750 - 2000 il
IV{ADT<=400) ) 127.75 555.90 9.88 78.84 >2000 it
Figure 54-28 Percentage of ADT in Design Lane
Rural Urban
Number of Lanes P S M P . S M
" 1 Lane Ramp , 160% 100% 100% 100%
L 20r3 . | 850% 50% C50% “5‘50% A
AN A A A TR L SR W et
6 or more 20% 40% : 40% 8% -




PAVEMENT DESIGN

T 14

April 2011

| linois
12,0
11.0 4~ - * ‘ v — J
10.0 -
Untled Shoulder or Untied Curb & Gutter
g 8.0 - — - - - - -
é — Tied Shoudder, Tied Curb & Gutter, o Widened Lane
T eo :
70
8.0 . ;
o 1 2 3 a 5 € 7 8 ) 10
Rigid Pavement Traffic Factor
13.8 -
e Untied Shoulder oe: Untied Curb & Gutter
12.0 i .
L _ g //’——’: _
://C— Tied Shouider, Tied Curb & Gutter, or Wideried Lane
g 5 ' S
2 100 =5 - S -
§ - . .
£
5
E
8.0
8.0
7.0 s [P . ) .
10 e 20 30 40 50 80 70 80 0 100
Rigid Pavement Traffic Factor
Note: Use of untied shoulder design requires BDE approval.
o . : y
RIGID PAVEMENT DESIGN CHART ;io 1 Pee Pavemeat ‘.SONTEb}}
(Mechanistic Design: SSR = Poor) * «
| Figure 54-4.E
54-4.6
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lllinois - PAVEMENT DESIGN . April 2011 |
. 73 P
N, g L2
[ (75°F)
T F)
F9"F)
. [81°F)
Note: The minimum design HMA mixturé temperature will be 73F.
HMA MIXTURE TEMPERATURE
(Mechanistic Design: Flexible Pavement)
Figure 54-5.C
54-5.5

HARD COPIES UNCONTROLLED
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illinois

PAVEMENT DESIGN-

Aptil 2011 |

60
© 50

. 40

30

20

M1

Traffic Factor (TF)
[+)] \:mwa
T |1||1i|m|un‘nn||]1|1] I |-”| TT 1T |"'”‘|'.m|“”-|“"'l'|ll'|'l T P4 T T TTT I””l””I”Trr

10
0.9
0.8

0,7
0.6
0.5

0.4

0.3

3.0

© N7 OHODg + 0BH D

4,55 a0 ) 053 BB

‘Composite Pavement StructuralNumber (SNg).

—5.0°

COMPOSITE PAVEMENT DESIGN NOMOGRAPH

(Ctass | Facilities)

Figure 54-6.A

{oBun e R Bt

D&': 8v9:1 .

@méﬁs;mi PrumraznT
Rt SR
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0 R
%y HMA SuRFACE
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_ ?n &Bﬁﬁa g:ﬁﬁ
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PAVEMENT DESIGN

April 2011~

0.1
0.08 =
0.06—=

0.04—]
0.02

0.01—
0.008 3

0.006 —
0.004 —]

0.002 —

0.001 —
0.0008 =
0.0006 —
0.0005-4

Traffic Factor (TF}

0.0004 —

(73

Soil Suppart UBR)

(2]

6.

5—
05

~

FLEXIBLE PAVEMENT DESIGN NOMOGRAPH
(Modified AASHTO Design: Class | Facilities)

Figure 54-5.\M

SNpra,D 10 By T8y Dy
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Flexible Pavement StructuralNumber (SNp)
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First Cost Analysis of Widening Project

Date: 4/21/2012 Route  IL19
Quantities by: Sip Checked by: Section
* Unit prices by: SIp Checked by: " County DuPage
Net Length 969 Project  IL29atYork
Contract
Mechanistic Flexible o
Area (Sq. Yd.) | Height (inches) | Weight (Tons) Material ' | unitcost | Total ITEM #
0 HMA Surface Course, MIX "D" NS0 @ . $0.00 40603335
[ HMA Surface Course, MIX "D" N70 @ $0.00 40603340
344 2 106 Poly HMA Surface Course, MIX "F* NSO @ $120 - 512,687.36 . | 40503595
0 Poly HMA Surface Course, SMA N8O @ $000 | 4os03153
0 HMA Binder course, IL-19, NS0 @. ~ $0.00 40603080
. 0 HMA Binder course, IL-13, N70 @ $0.00 40603085
944 .8 423 HMA Binder course, IL-19, N9O @ $90. $38,062.08 40603090
944 2.25 119 Poly HMA Binder course, IL-15, N9O @ %93 $11,061.79 40603240
.0 HMA Binder course, SMA, N80 @ . $0.00 40503148
044 . NA NA 12" Aggregate Subgrade $16 $15,104.00 20001050
' Total | $76,915.23

Composite - )
Area {Sq. Yd.} | Height {inches) | Weight (Tons} . Material ] UnitCost | Total _ITEM#
] ) HIMIA Surface Course, MIX "D" NSO, @ $0.00 40603335
0 HIMA Surface Course, MIX "D" N70 @ $0.00 40603340
944 2 106 Poly HMA Susface Course, MIX "F" NS0 @ $110 $11,630.08 40603595
0 Poly HMA Susface Course, SNIA N80 @ $0.00 40603153

944 2.25 119 Poly HMA Binder course, IL-19, N30 @ $92 $10,942.85 .
944 9.25 NA~ PCC Base Course . @ $48 . $45,312.00 * 35300410
944 NA NA 4" Subgrade Aggregate Material Type B C @ $10 $9,440.00 31101200

Total

| $77,324.93




